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Bsaeyzenne 


OyuH v3 HanOosee paciipocrpaHeHHbIX MeTOOB BH3yaIM3alHH JIA OMpeseyieHHA alHeKCaJIbHbIxX 
oOpa30BaHHii =ABJIACTCA yJIbTpa3ByKOBOe UccIeqoBaHve c onmieporpadueli. OgHako mpu 
OOHapyxKeHHM 9XOreHHOM oOOsacTH, HeOOXOXMMO OTIpeyeMTb, ABIIAeTCH JIM OHA COJIMHBIM 
KOMIIOHCHTOM MATKHX TKaHei, YTO MOXKECT YKa3bIBATb Ha HaMuve omyxoun. Ecuu oOnapyxKuBaeTcA 
KPOBOTOK B 9XOFeHHOM OOaCTH, TO COJIMHbIM KOMIIOHEHT cyljecTByeT. OyHako HeKOTOpBIe 
WOOpoKauecTBeHHble OOpa3z0BaHHA TakKXKe MOFyT HMeCTb COJMAHbIC KOMIMOHEHTHI. B citydae OTCYTCTBHA 
OlpeesIeHHOrO KPOBOTOKA B 9XOreHHOM YaCTH, BOIPOC OCTaeTCA OTKPBITbIM, MOCKOJIBKY COHOrpadua 
MO%KeT He BCerfa OOHAPyKHBATb KPOBOTOK B TBePbIX KOMIMOHeCHTaxX TKaHH. IlosToMy AWA 
olpeyeseHHaA Ipvpobl aHeKcasIbHOrTO OOpa30BaHHA, OCOOeCHHO B HeACHBIX CJIy4adX, MO*KeT 
TOTpeOoBaTEcA OMOWHUTeIbHBIM MeTOA BH3yaIM3allMH, HallpHMep, MarHHTHO-pe30HaHcHas 
ToMorpadusa (MPT) opraHos Maoro Ta3a. MPT o6OnafaeT peBOCcXO]HbIM TKaHeBbIM KOHTpacTOM H 
MOXKeT TOUHO HACHTHPUUMPOBATL pa3zIM4HbIe THIMbI OOpaso0BaHHi C UCIIOb30BaHHeM pa3JIM4HbIX 
TOCceLOBaTesbHOCTeH, Takux Kak T2, Tl u Tl c HacbIleHHemM 2%xHpoM. Kpome toro, MPT mMoxerT 
Ppa3IM4HTb KHCTO3HbIe OOpa3z0BaHHA OT TBePAbIX MATKOTKAHHBIX KOMIIOHECHTOB, TaK Kak TocueqHHe 
YCHJIMBaIOTCA TOCIe BBeXeCHHA KOHTpacTHoro BeLecTBa. JIA MpeqNOMOKeHHA 3OKAYeCTBCHHOM 
OIlyXOJIM HEOOXOAMMO HasIM4ve YBeIMIMBAIOWMXCA COUMJHbIX KOMIOHCHTOB, TAKHX KaK YTOJIMCHHbIC 
TleperoposKH, COJMAHbIC NWallMWIApHble BbICTYIbI WIM comMAHOe OOpa3soBaHHe. MPT ocraetca 
JIY4IUHM MeTOOM BH3yaIH3alHu IA OlpeeueHHA HeOMpeeJICHHBIX WIM CJIOXKHBIX aHeKCaJIbHBIX 
oOpa30BaHHit. 
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/Ipyrue THMbI TBeEpAbIX KOMIIOHECHTOB, TakKHe KaK TOHKHe Tlaj{KWe CelTbI WIM CTeHKa KHCTbI, He 
CUHTaIOTCA TBepqOH TKaHbIO HM He TpeOyroT PyHKUMOHAaIbHO xapaKTepucTuKu. UccneqoBanna 
TOKa3aJIH, YTO MHTCHCHBHOCTb curHasia T2 TBepwoM TKAHH MOXKeT ObITh TONesHOM Wa pa3sM4eHnA 
WOOpoKayecTBeHHbIX HM 3JIOKAYCCTBCHHBIX OMYXOJIeH, MOCKOJIbKY HeKOTOpbIe JOOpoKayecTBeHHbIe 
OIyXxOIM CoqepxKaT (PHOPO3HIM MaTepHas, YTO IPHBOANT K HU3KOMYy curHay T2. Tounocts MPT B 
HHTeplipeTalun Id pasiM4eHHA TOOPOKavecTBeHHIX HW 3/IOKAYCCTBCHHBIX OOpa30BaHHli, HCTIOJIb3yA 
TOJIbKO OOBIMHEIC MOCIeIOBAaTebHOCTH, COCTaBIIAeT OKOTO 80% MO WaHHbIM JIMTepaTypbI. OnHako 
HCCIICOBAHHA TOKa3bIBaIOT, 4TO OObUIMHCTBO OllepaltMii Ha AWYHMKAaX MpoBosHTcA Oe3 
ipegBaputembHoro = MPT-aHanw3a, 4TO MO*KeT pHBecTH K_ HEeIOJIHBIM OlepaTHBHbIM 
BMellaTeIbcTBaM. HeyaBHue WccieqOBaHuA WoKa3ajIM, 4TO epdy3HOHHbIe u AMddy3HOHHO- 
B3BeINCHHbIe MOCIeCLOBATeIbHOCTH MOBbIMAIOT THarHOCTHYeCKy!O WOCTOBepHOcTb Ha 25% u 15% 
COOTBETCTBEHHO, 4YTO MO3BOJIACT MOCTHYB TOYHOCTH WO 94,6%. Takoe yiyuleHHe JHarHocTuyeckon 
TouHocTH MPT MoxeT NOBbICHTb JOBepHe KJIMHMIMCTOB K JaHHOMY MeTO/I. 


B yaHHoM oO30pe OyzyT MpeycTaBieHbl 9TH WBa PYHKUMOHAIIbHBIX MeTOa, KOTOPbIe LIMpOKO 
WOCTYNHBI B KIIMHWYeCKOM MpakTuke. byyT paccMOTpeHbI MapaMeTpbI MouyIeHua u300paxeHnit, 
MCTOJIbI AHAJIM3a H JOMOMHUTCIBHbIC IIPeCHMyl[ecTBa 10 CpaBHeHHIO C OOBIHHbIMH H300paxKeHHAMH. 
Kpome Toro, 6yeT TpeqioxKeHa MOjJeIb WHTepliperalMu, KOTOpad OObBeqHHAeT OOBIMHEIC UH 
(PYHKUHOHAIBHBIC KPHTepHH JIA MOBbIMICHHA TOUHOCTH MarHOCTHKH. 


Ilepdy3H0HHO-B3BelleHHan MP- noceqoBaTebHOCTb 


Pak sAWYHHMKOB XapakTepH3yeTcA aHapxMyuecKOH HeoBacKylApu3allMeH, KOTOpad IIpHBOQMT K 
oOpa30BaHHIO §=OOsIbIIOrO §=KOM4eCTBAa =He3peyIBIX MUKpOcocyyoOB. OTH cocyybl OTIMYAaIOTCA 
OTCYTCTBHeM TIOKPbITHA TepHiuTaMH U Oosee BbICOKOM IKCIIpeccuelt pelleriropa dakTopa pocta 
9HWOTeIMA cocyyqoB (VEGF) VEGFR-2 Ha 9HaOTeIMaIbHBIX HW 9SIMTeMaIbHBIX KJIeTKaxX paka 
AMYHUKOB. bbLIO MOKa3aHO, ATO 9TH MaTOMOrH4ecKHe XapaKTePpHCTHKH COOTBETCTBYIOT H3MCHCHHAM B 
llapametpax MP-nepdy3uu. 


Jia wupopeyenua MPT ya xapakrepw3auMv ay{HeKCaJIbHBIX OOpa30BaHHi UCTIOJIb3yeTCA 
nlepdy3HoHHad MP-tTexuuka Ha OcCHOBe fMHaMHYeCKOrO KOHTpacTHoro ycuyieHua (DCE) c 
YCHOJIb3OBaHHeM rpayMeHTHoro 9x0 (GRE) vu B3BemmMBaHuaA 10 Tl. Baxkubie MapaMeTpbI BKJIOUaIOT 
BpeMeHHOe pa3pelieHve MeHee 15 cekKyHA HW OOM[yIO TPOAOIMKUTCIbHOCTL MOCIeOBaTeIbHOCTH He 
MeHee 3 MuHyT. BHeLIHH MHOMeTPHH MCHOUb3yeTCA B KaYeCTBE BHYTPCHHETO JTAIOHA, TaK KaK OH 
yCHJIMBaeTCA IIpHMepHO TaK Ke, KaK HM OMYyxOJIeBad TKaHb sAMYHMKAa. VgeanbHo BbIIOJIHHTb 
akcnanbHyio 3D GRE TI mocmeqoBpaTebHOCTb C BbICOKOKa4YeCTBeHHbIMM pedopMaTaMu Tocie 
KOHTpacTHpoBaHHA B CarHTTaIbHOH WM KOpOHaIbHOM TWiocKocTax. Ec BO3MO2KHO, BBIIOJIHeHHe 
J{BYXMEPHOHM MOCIeLOBATCJIbHOCTH, MJIOCKOCTb CbeMKH JOJDKHa OXBaTbIBATb BHELIHHM MHOMeTpHi U 
OMyXOJIb JIA aHAJIN3A. 


Auamu3 MP-nepdy3uv Bko4aeT Tp THMa aHau3a. IlepBeii Tun - aHamM3 KPHBOM HHTCHCHBHOCTH 
BO BpeMeHH. Jd 9TOTO pa3MellaroTca Be OOacTH MHTepeca Ha BHeINHeEM MHOMEeTPHH VU TBepAON 
TKaHH aHeKCaJIbHOM MaccbI Ha WocueqoBaTembHOcTH MPT DCE, u 3aTem olleHHBaeTCA H3MeCHeEHHe 
OTHOCHTeJIBHOM MHTCHCHBHOCTH CHTHasia B 3ABHCHMOCTH OT BPCMEHH C TIOMOLMIbIO KPHBBIX BPCMCHHOH 
WHTCHCHBHOCTH. 


Bropoi THM aHaM3a - MOJIYKOJIM4eCTBCHHEIM aHaliv3, OCHOBaHHbIM Ha OTHOCHTEJIBHOM 
WMHTCHCHBHOCTH CHrHasia KpuBon. Inomayqb nox KpuBol ycunenua (IAUC60), koropas BEruncisaeTca 
Kak HauaJibHad I OWayb NO KpHBo WO 60 ceKyHy, Noe3Ha JIA XaPAaKTePHCTHKU aJIHeKCAJIBHBIX 
oOpa3soBpanHii. Matematwyeckue MOjieIM MOryT ObITb HCIIOb30BaHbI [Id MOATOHKH KpHBOii 
MHTCHCHBHOCTH CHrHajia MO BpeMeHH. TakxKe MO2KHO pacCuHTaTb TpH IOJIyYKOJIM4eCCTBCHHBIX 
llapaMetpa - aMIIuTyay ycuienua (EA), Bpema mosyBo3pacranua (THR) 4 MakcHMaJsIbHbIM HaKJIOH 
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(MS) KpwBoi. OTH TapamMeTpbl KpHBOM OKa3bIBaIOTCA OJIe3HbIMH Id XapakTepHCTHKU 
aIHCKCAJIBHBIX OOpa30BaHHi, TaK KaK OHH KOPpeJIMpyIOT C MHACKCOM MOKPbITHA TepHyHtamn (PCI) u 
BbICOKOM 9KcIpeccuei VEGFR-2 Ha o9mMTemMaibHBIX HW 9SHAOTeIMAIbHBIX KJIeTKax. J[pyrue 
llapaMeTpbl, Takve Kak cpeqHui SImax, HwxKHu SIrel u ckopocTs BEImMprBaHua (WIR), TakoKe MOryT 
ObITb MOe3HbI JIA XapAaKTePpH3alM AHCKCAIBHBIX OOPa3s0BaHHi. 


Metoguxa MPT c ucromb30BaHHem Tepdy3HOHHOM TexHukKH Hu aHasmu3a MP-nepdy3uu mpeyyaraet 
TIpoctow WM octymHEi cmocoO xapakTepv3allMu a{HeKCaJIbHBIX OOpa30BaHHii. STO MO3BOsIAeT 
BbIABHTb OCOOCHHOCTH HeOBACKYIAPH3AalHH HM COOTHOCHTS UX C WaTOMOTH4eCKUMH XapakTepHcTHKaMU 
paka AMYHUKOB. 


V3 TIpCACTaBJICHHbIX TAaHHBIX MOOKHO CeCaTb CIC TYIOMWMe BbIBOBI: 


> KpvBad HHTCHCHBHOCTH CHTHasIa BO BPCMCHH MOXKET OTIM4YATBCA Y pa3IM4HbIX THIMOB Ollyxosreit 
AMYHUKOB. DUOPOMBI AMYHUKA MMEeIOT CIaOyto H Mporpeccupyroulyto PopMy KpuBO;. 


> IlomykommuecTBeHHEIM aHamM3 mapamMetpop MP-nepdy3uH MoxeT ObITb TMONe3HbIM JA 
muddepenuMastbHOu AMarHOCcTuKN OllyxoNei avdHuKOB. JloOpoKauecTBeHHBIe OMyXOH OOBIMHO 
MMeIOT Oosee HH3KYIO Cpe{HIOIO MaKCHMaJIbHyIO MHTCHCHBHOCTb CHTHasia, OTHOCHTeJIbHYIO 
WHTCHCHBHOCTh CHTHaia MW CKOPOCTb cCMbIBa 0 CpaBHeHHIO C HOrpaHH4HbIMH u 
3JIOKAYCCTBEHHBIMH OIlyXOJIAMH. 


> KosmuectTBeHHbii avaiM3 WoKa3all, YTO WOOPOKayecTBeHHbIe OMyXOM AMYHAKOB MMeIOT Oosee 
HW3KHH TKaHeBOH KPOBOTOK, Ooslee HH3KHii OObeM QpakuMH KpoBH, Oosee BBbICOKHI 
HHTepCTHIHasIbHEIM OObeEM U OoJIee HU3KHM OTHOCHTeIbHbIM NOWayb MOA KpuBolt (rAUC) no 
cpaBHeHHIO C 3JIOKadeCTBeHHbIMM onyxosaMu. Ilorpanw4unbie OlyxouIM Take MOryT HMeTb 
OcOOeHHOCTH, OTIMYAIOMIMecA OT JOOPOKavyecTBeHHBIX H 3JIOKAYECTBCHHBIX Oyxosel. 


> Vicnomp30panve MMOMeTpHA B KayecTBe BHYTPeHHero 9TaOHa MpH MOyKONM4eCTBeHHOM 
aHamu3e MP-nepdy3Hu MOBbIMaeT JHarHOCTH4eCKyIO WeEHHOCTb ITOTO MeTOsa. 


> 3y10KayecTBeHHbIe OMYXOJIM AMYHHKOB MOFyT IIpOABJIATh OoNee BbICOKYIO 93HAOTeIMAaIbHyt!O 
IIPOHHWaeMOcTb, BbIPaKeHHy!O IWIOWaybKO MOA KpHBow ycuseHua (rAUC), em 
OOpOKa4ecTBeHHEle OIyXoJIH. 


Yxka3aHHad WH(POpMallMA CBHJeTeIbCTByeT O TOTeHWMale McnoOub30BaHHaA MP-nepdy3uu u 
Pa3JIM4HbIX aHaJIM30B KPHBbIX HM MapaMeTpOB JIA XapakTepH3alMH OlyxoleH AWMYHHKOB HW UX 
muddepenuManbHow MarHocTuKH. OyHako CTOMT OTMeTHTb, 4TO JJId KOHKPeTHOTO Mal{MeHTa 
HeOOXOZHMO TIpOBecTH AeTaIbHYyIO KOHCYJIbTaHIO CO CIlelWaIHCTOM B OOaCTH OHKOJIOTMH WIM 
PaqHOJIOHH IA OLCHKH MW MHTeplipeTalHun pe3yJIbTaToOB. 


Auddy3vonHo-B3BemeHHan MP- nocieqOBaTeIbHOCTb 


Juddy3voHHo-B3BemeHHad (DW) MarHvTHO-pe30HaHcHad TOMOrpaduaA OCHOBaHa Ha aHasiH3e 
J[BIKCHHA MOJICKyJI BOAbI B TKaHH. B BbICOKOKIeCTOYHOM TKaHH, TaKOM Kak OIYXOJIM, JBH2KeHHe 
MOJI€CKyJI BOJbI OrpaHu4eHo, 4YTO MpHBOAMT K CHWKeHHIO Audpdy3HOHHOM cimocoOHOocTH. OTO 
IIPOABJIACTCA B BU BbICOKOM MHTCHCHBHOCTH CHTHasia Ha DW-n300paxKeHHAX C BbICOKHM 3HadYeCHHeM 
b (rpaguentHple daxtopst). Kaxynuiica Koodduunent guddy3suu (ADC) saBiaetca 4HCHOBbIM 
3Ha4eHHeM, XapaKTepv3yIOWIMM CTeleHb orpaHHueHua AMddy3uu B TKaHu. B MeHee KsIeTOUHOI 
TKaHH J[BHKeCHHe MOJICKYJI BOJbI MeHee orpaHn4eHo, H ADC uMeerT Ooliee BEICOKOe 3HadeHHe. 


/[ia xapakTepv3alHi aHeKCasIbHbIX (AMYHHKOBBIX) ONyXOJIeH MHOIMe MCCeOBaHHA MOTYEPKUBAIOT 
TlOJIC3HOCTbh MHTCHCHBHOCTH CurHasia DW. Oguako aHamm3 ADC ya aHasM3a TBEpbIX KOMIMOHECHTOB 
OIlyXOJIM MOXKeT ObITh O(PaHHYeHHBIM, OCOOeHHO JIA JOOPOKayecTBeHHBIX OMyxoel. ITO cBA3aHO C 
TeM, UTO MHOTHe JOOpoKayecTBeHHble OMyXOH CoRepxKaT PUOpOSHy!O TKaHb, KOTOPad OrTpaHHyMBaeT 
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J{BWKeHMe MOJIeKyJI BOI U IpHBOAHT K CXO%KUM 3HadeHHAM ADC kak y OOpoKadecTBeHHBEIX, Tak HU 
y 3JIOKAa4eCTBCHHBIX O1yxouen. 


Tem He MeHee, curHat DW apiaetcas KOoMOMHalMeli auddy3HoHHOM ciocoOHOCTH BOJBI 
WHTeHCHBHOCTH curndana T2. JjoOpoKayecTBeHHbIe OyxOJIM MOryT UMeTb OY4eHb HU3KYIO 
WHTCHCHBHOCTb cHrHaia T2 B duOpo3Hoi TKaHH, 4TO CHWKaeT HMHTCHCMBHOCTb curHasa DW, 
HeCMOTPA Ha BbICOKYIO KJICTOUHOCTh omyxomH. Takum oOpa30m, aHamM3 curHana DW mo3BomsaerT 
TIpaBHJIbHO KIaCCHPUUMpOBaTb WOOpoKayecTBeHHEIe OMyxoNH u 9pdeKTHBHO pa3zIM4YaTb UX OT 
3IOKA4eCTBEHHBIX Oyxouen. 


Juddy3vonHo-B3BemieHHat (DW) MP-tomorpajua uMeer BaxkKHOe 3Ha4eHHe JIA OLeHKH 
aIHCKCaJIBHBIX (AHYHMKOBEIX) OOpa3z0BaHHi. UToOs!l AOcTH4b HavJIy4Wero COOTHOWMeHHA KOHTpacta HU 
UlyMa TIpH MMHUMaIbBHOM BIMAHHM curHata T2, HeoOxoqHMa ONTHMM3alMA MOCIeqOBaTeIBHOCTU 
DW. 3Hauenne b (rpagqueHTHble (bakTOpbl) BIMAeT Ha CHHKeHHe 9dexta curunasa T2. [pu 3Hayennn 
0 nocieqOBaTeIbHOCTb B3BeIUMBaeTcA corsiacHo curHary T2. Jia ompeyeneHua ONTHMasIbHOTO 
3Ha4eHHa b UCHONb3yeTCA MOWA B KayeCTBe BHYTPeHHero 93TaIOHa, MOCKOJIbKy Mbl CTPpeMHMCA 
IIOUYIMTb TEMHbIM CurHas Moun. Ha ocHoBe OMbiTa peKOMeHAyeTca BbIOuUpaTb 3HayeHHe Mexyy 1000 
uv 1200, B 3aBHCHMOCTH OT Mpou3BONTeIA. 


B wccieqoBaHHax W3y4alacb OMOUHUTebHad WeHHOCTb Auddy3HOHHO-B3BeleHHOM MP- 
TOMOrpapun Id XapakTepHCTHKM a{HeKCaJIbHEIX OOpa30BaHuii. Hauyampubie uccileqoBaHHa 
COCpeOTOUMINCh Ha OL|CHKe 9HJOMCTPHOTHYeCKHX KHCTO3HBIX KOMIOHCHTOB HJIM 3peJIbIX KHCTO3HBIX 
Tepatom [46]. IIpu ucnomb30BaHHu CTaHAapTHBIX WocueyqoBaTembHocTei MP-Tomorpaduu TOUHOCTE 
MarHOcTHKU JWId TaKUX TOOPOKayecTBeHHbIX OOpa30BaHH OYeHb BbICoKa (TO 95%) [14, 47-49]. 
IlosToMy MOMOJHUTeIbHad WeCHHOCTh Wuddy3HOHHO-B3BeLIeCHHOM BH3yaIM3alMU B ITUX Cilyyaax 
orpaHu4ueHa MU He MMeeT CTAaTHCTHYeCKOTO TMOATBep»xKeHHA. OHako, B Cllyyae 3peoi KHCTO3HOM 
TepaTOMbI C He3HaYHTeIbHbIM KOJIMYeCTBOM 2KMpa, HH3KOe 3HaveHHe KOIpunnenta Audpdy3un 
(ADC) MoxeT ObITb Mose3HbIM JIA OOHapy2KeHHA KepaTHHOU HOO coyepxXuUMOTrO [46, 50]. 


IIpu ucnomp30BaHHn DWI ayia OWeHKH TBEPAbIX TKaHeM MHOXKECTBO HMCCIIeqOBaTeseH MOKa3aIu, 4TO 
3HaueHHa ADC He MOryT HajexKHO pa3IH4HTb WOOpoKauecTBeHHBle OMyXOJM OT 3OKAYCCTBeCHHBIX 
W3-3a TlepeKpbITHA C WOOpoKayecTBeHHbIMH uOpo3HbIMU oyxouaMH [44, 51]. OnHako, addext 
"TEMHOTBI CKBO3b" IIPOJCMOHCTpHpoBall 3HaYeHHe OTCYTCTBHA cCurHalia DW B porHo3sHpoBaHHu 
WOOpoKavecTBeHHBIX OllyxOsIel (MONOX*KXUTeIbHOe OTHOIMMeHHMe MpaByomoxoo0ud = 10,1). Kpome toro, 
coueTaHve HM3KOrO CHrHasla, B3BeCIICHHOrO m0 T2, HW Hu3KOrO curHalla DW mo3BoaeT HajjexKHO 
HCKJIOYNTh 3/IOKAYeCTBCHHBIC OMYXOM. ITH MpesBapHTebHbIe WaHHbIe ObVIM MOATBeEPK CHI B 
TOCMeAYIOMMX MCCIeTOBAHHAX, KOTOPble MOAYEPKHYIIM OMOUHUTCIbHYIO ICHHOCTh Auddy3HoHHoO- 
B3BCIICHHOM TOCICLOBaTeIbHOCTH JIA MOBBIMICHHA WMarHOcTHYecKOH WocToBepHocTH Ha 15%, 
ocoOeHHO B Cyly4adx WOOpoKavecTBeHHBIX omyxouen [24]. B pe3ymbtaTe, WHarHo3 OBI KOppeKTHO 
w3MeHeH B 8,9% cily4aeB 31IOKAYeCCTBCHHBIX OOpa30BaHHii U B 28% cityyaeB WOOpoKayecTBeHHBIX 
oOpa30BaHHii. B oAHOM Cilyyae HelpaBHJIbHO OBL M3MeHeH AMarHos PHOpOMbI AM4HUKA. 
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